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DATA ON THE STUDY OF BACTERIAL CONTAMINATICN OF ATMOSPHERIC
AIR OF THE CITY OF CDESSA

O. Yu. Grigorashchenks and L. M. Kharmsats

During the years 1956-1960 the bactericlogical laboratory of the ﬁ
city of Odessa conducted systematic investigations of the city's
.atmospheric air and bacterial contamination. Air samples were taken
with the aid of Krotov's aspiration apparatus using such subsistence
media, as meat-peptone agar, blood agar, and Wilson-Blair or Endo
medium for the detection of bacteria of the intestinal group.

Withinfive years 41,516 samples of atmospheric alr were investigated,
which are divided by years in such a manner: in 1956 - 4032, in 1557 -
7648, in 1958 - 9688, in 1959 — 9312 and in 1960 — 10,836.

Comparisons of materials obtalned by nus from eight points show
that the quantity of microorganisms in atmospheric alr fluctuates
considerably. The greatest air contaminations were found over the
central secticons of the city close to the marker pliv. {(poliie No. ia
and b), especially during the period from B8:00 tc 9:00 in the morning,
when the movement of vehicular and pedestrian <raffic is the heaviest;
in the industrial section of the city (point No. 3); in the region of

the harbor (point No. 5) and ln the region of the railroad freight
station (pcint No. 6).

In the air of the city park (peirt Ne. 7) and in the residential
seaside reglon (point No. 4) the quantities of micronrganism: were
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much lower. The specizl exception is point No. 8 (control), where
during an entire yeur the quantity of microcrganisms was the lowest.
This is the southern region of the city, a basin which overlooks the
sea. Here ycu will find plenty of vegetation, higher humidity of the
air, and an absence of dwellings, vehicular traffic and pedestrians.

A comparison cof the ata obtained in various seasons shows that
the fewest microorganisms in the air were found in the winter months
and the largest quantities in the summer months. And so, since in winter
the‘average quantity of microbes in 1 m3 of air varied from 100 at point
Ne. 8 to 2300 at point No. 5,the summer fluctuations were from 524
microbes at point No. 8 to 5993 at point No. 6 (Table 1).

Along with this i1t 1s necessary to point out the effect of
atmospheric precipitations on the presence of microbes in the air. The
guantity of microorganisms in atmospheric air in rainy weather decreases
by two, three and even four times. This phenomenon i3 explalined by
the fact that, on the one hand, under the effec. of rain rapid
preclpitation of the aeroplankton from atmospheric¢ alr takes place,
and on thc other hand, the humid ground in the meantime ceases to be
a source of dust and as 1t were fixes microorganisms on itself.

The reduction in the quantities of microorganisms in the air in
tne winter is related to the low temperatures of the air and ground,
tneir higher humidity and under the conditions of the clty of Odessa,
by the periodlic presence of a snow cover.

In summer the %acterial contamination of the air is 1-1/2 to 2
Limes nlgher than in spring and in the f.ll perhaps three times higher
thas in winter, This 's essentially due to meteorological factors,
especlially to the number of atmospheric precipitations, the relative
humidity and tne temperature of the ailr. Under the conditions of the
city of Odessa in summer, although there 13 a relatively great quantity
of atmvespheric precipitations, they are all of torrential nature at
this time. Most frequently such rains fall in June; then in July and
August there 1s dry and hot weather with frequent gusts of winds,
which promotes intensive pollution of atmospheric alr and,
simultaneously, its bacterial contamination.
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The quantity of microorganisms in the atmosphere above the city
1s 1n direct dependence upon the temperature of the air — the higher

the temperature, the more microbes are found in it (Table

2

<

)
).

Under the conditions of the city of Odessa such months as July,
August,and September are the driest ones.
preciplitation in connection with high alir temperature in this period

“avors a conslderable rise in the quantity of organisms in the alr.

A small amount of atmospheric

In

the summertime also added to these factors 1s that of the rapid drying
of the upper ground layers, as a consequency of which the dust together
with microorganisms enter the alr.

The quantlity of sporiferous bacteria also depends upon the time

of year and the meteorological conditions (see Table 1).

Here it should

be noted that in the c¢city, for the entire time that our observations
lasted, large-scale ground works connected with the bullding and
expansion of underground utilities were being carried out (waterworks,
sewage system, gasification, thermofication, communication,

electrification

, etec.).

These microbes were compulsory reprezentatives

of the bacterial aeroplankton in the air samples, gathered at all eight
points of the city.

Table 2. Average monthly indexes of bacterilal
contamination of the air for the city of Odessa by
months (1956=-1960).
Absolute Absolute
average valuesjCortaminations average values|Contamirations
Month of microbe |[comparsd with Msnth of microbe |compared with
quantities in |January, % guantities in lanuary, %
1md 1md

JANUAPY. ... 1084 109,0 Julyeevoos 2801 2583
Petru.ry... l‘” lll.‘ Alsuﬂ-..u 2938 27'.'
March..... . 1214 112,0 September. . 21 274,6
spril..e.. ., 1966 1813 October.... 2467 28,2
MaY..oovea, 2193 21,1 November.,.. 1700 158,
JUn€.coans . 2558 S December... 1138 104,1

A cocoon group of microorganisms — staphylococcus aureus and a
relatively small quantity of hemolytic staphylococcus — was 1isolated,
especially, at the end of spring, in the summer,and in the beginning
in the warm perliod of the year.

of fall, i.e.,



Of speclal interest, in our opinion, are the isolations of
representatives of the intestinal group of bacteria.

Witnin the five years® 784 strains from that group (Table 3) were
isolated.

Table 3. Quantity of intestinal group bacteria in
atmospheric air for five years (1956-1960).%

N3, of them -
No. & genu:ral characteristics Periodic- Total intestinal, % of the
of the point whare sample was ity of amount of | Paraintesti- overall 3
teken; sample taken for 1 he taking microbes |nal bacilli & | quantity '
samples inlm B. faacalis of bante-
alcaligenes ria

la, Center of the city, martet

place, at a height of v

1.7 my 0BOO hours..eeense Daily 17576 : 24y 1.4
1b. Smme, at 1800 hours...... . 12429 8. 0,7
1b. came, at a height of i

25 m at 0800 hoursi.eees.s . 15540 152 0.9
1b. Samey at 1H0O hours...... . o 1024 46 G4
2+ Center of city, residen- ’

tial quarters,...., tecsas . 4R§7 10 0.2
3. Industrial region of the clity . 12207 71 0,5
4, Residentiul seasiae reglon . 4622 66 1.4
9 HAFDOP Pe i0Nueessenanses Weekly 6726 23 03
6. Region of R/R freight

StAtiON.sietcsnnscancens . . ‘m 2’ ou‘
7, Cl‘l-y pﬂ!‘ko.-..--co--..... . Daily 39“0 ‘o ‘lo
8. Control, nreerery sube

urban zone N Weekly 1286 - —_

*In addition to the btacteria mentioned in the
table, at points Nos. la, 1b, 3, 4,and 7 we
isolated seven strains of bacteria of Flexner
dysentery; at point No, lb — one strain of Newcastle
dysentery bacteria; at point No. U4 — one strain
of Boyd-Novogrodsky bacteria; at point No. la
— two strains of Morgan bacillus. Exciters of
Flexner dysentery belonged to three types c-3,
f-3, a-1.

##At this and at the remaining points samples
were taken from 1000 to 1200 hours at a height of
1.5 m.

Intestinal, paraintestinal bacilll and B. faecalis alcaligenes in
atmospheric air were found mainly at points Nos. la and b, 4 and 7,
which may be explalned by the great pollution of these areas. At point
No. 8 during a perlod of five years representatives of the intestinal
group could not be isolated, which 1s explalned by the considerably
more favorable climatic and sanitary conditions of that area.



Table V. Quantity of d=tected strains of
intest: nal bacteria as a function of the season of
the years (1956-1960).

s Dysentery hacilli
£ E Sal 2 .
o - v 9
Year Time g.?. 5 " § :‘f 5 . o g Total
of e | EA & 5 E % ?
e EF BT | g0 0 < £ oy
2E|7° & | = 2 | 22
Winter N
1956 Spring 0 9 i o Mieutigatéons woro_-mado _ %
Summer 17 9 S - 2 — - 3
Aitumn 2 |} -— - - - — 3
Total for 195 5 12 6 -— S -— ~—— 82
Winter 7 6 3 2 - - -
1987 Spring 10 6 3 — -— 1 -_— ;g
Summer 13 7 2 -— — — - ”
_VAUWW\___ 40 2 ___{) e | - — St
Total for 1957 70 3t 13 2 i | -— 118
. Winter 14 ] 1 - ' - -—
1958 Spring 3l 8 2 - - - 1 g;
Summor 19 2 2 -— — - -— 4
Atumn 29 16 6 — - - — 51
Total for 1958 7 | 82 1 - 1 — | 138
Winter 4 ] - - - -~ -— S
195 Spring 2 6 -~ -_ — -— - 32
Summner 34 11 } - -— -— - 48
. Autumn 64 18 a— -— — — -~ 7%
Total for1959 |128 | 33 1 | - - - - 162
Winter as 25 7 -— — - -
1960 Spring 2 16 5 - - - —_ gz
Summep 71 17 6 - — - - o4
htumn 60 . 10 3 —_ -— - — 73
Total forlosc |195 | 68 | 21 | — - - — |24
Total for
1956 — 1960 525 196 52 2 7 | 1 784

As for the dependence of the guantity of bacteria of a given
group upon the ceasons of the year, as 1s evlident from Table 4, in the
winter and early spring they were much less numerous 1in atmospheric

alr than in the summer and fall

511 types of dysentery infecting agents, with the exception of
one, were 1solated in the spring, summer and fall, and the Morgan
bacillus was 1solated in two inzstances in the winter time.

Strains of the intestinal group revealed by us, as well as
representatives of general microflora, managed to get into the alr




together with ~ound dust. And so, the detection of bacteria of
Flexner dysentery at point No. 7, in the city park, involved the [act

that at a distance of 50 m from the spot where the alr sample was taken
there was a rest room.

Of the total quantity of 764 ctrains of intestiral group bacteria
the stralns o intestinal baclllus constituted 525. It 1s necessary
to mention that the majority of them, lsclated from atmospheric air in
the cooling period, did not ferment saccharose.

Additional investigations were conducted on all the strains of
intestinal baclllus. A test was made with methyl red, a Foges-
Proskakuer reaction, and a ciltrate test and the ablility of wading
through haindfuls of an Elchmann medium was examined; an agglutination
reaction was made with coli-serums. Four strains of 0-26, five strains
of 0-55,and 15 strains of 0-111 were isolated. Of these 24 strains

17 were agglutinated by Flexner serum, three of which were typed as
monoreceptorial serums.

The data obtalned during the period of dust storms in March and
April 1960 appear to be of special interest. T 2 microflora of the
air in the city thus changed abruptly. The quantity of microorganisms
in 1 m3 of air was several times greater than at these same polints
after the dust storm. During the storm pigmental microorganisms
(staphylococci and Sarcina) disappeared. The quantity of sporifercus

aerobes, which composed the basic mass of colonies, sharply increased
and the colonles grew. )

According to data of the local hydrometecrclogical observatory,
dust storms started in March, and then recommenced in Aprii of 1360 in
the Stavropol'and Kuban' regions, they succeeded in expanding on the
shorelines of the Azov and Black Seas, and enveloped the Ukrajine. The
helght of & dust column reached 2+«2.5 km. In the period of greatest
amount of dust in the air (April 7, 1960) horizontal visitility was
reduced tc 200 m (as compared with 10 km in normal weather).

The data given in Table 5 attest to the fact that the microflora
of the a!r i{n the examined region changes sharply and tnat the bacterla

FTL=-HT=23-35-70 7




and fungl found in the air can be carried great distances from their
various locations with their geographical dispersions.

Table 5. Quahtity of microorganisms before,
during and after the dust stcrm.

Average quantity of microorganisms in 1 md of air
before & after dust storm during the dust storm
Plaza and time of Total motal
sample taken amount Sporoifaroug amount Sporoiferous
of aerobes of aerobes
microbes microbes
la, at 0800 h, hgt 1.7 m.. | 1480—3380 300--800 10986 84268
la, at 1800 Nivivsurennees | 1306-=3200 666—853 23680 | 21733
1b, at 800 h, hgt 25 m... 11202826 313563 14800 12266
1b, at 1800 h..vievvnnsnnn 140—-933 200413 11673 8083
3 3406 645 . 14613 10453
4 810 294 10773 7983
] 410 257 11623 9280
] 120 . 9l 9653 4190

At control point No. 8, spreading, as was shown above, into the
suvburban zones, where there ls much vegetation and higher air humidity,
the quantity of microorganisms in the air at the time of the dust storm
was lower than at other points.

Corclusions

In the air of the city of Odessa, togetiier with the normal
microflora (asporogenous and sporcgenous) a considerable quantity
of intestinal microbes was found. Of 734 strains of that group seven
strains of Flexner dysentery bacilli, one strain of Newcastle dysentery
bacillus, and one strain of Boyd-Novogrodsky dysentery bacillus were
differentiated, which may be of certain epidemiological importance.

CETL-HT=0 3= 25=70 8
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Summary

During the years 1956-1960 the city bacteriological laboratory of
Odessa conducted systematic bactericloglcal investigations of atmospheric
alir. Alr samples were taken by means of a Kroctov apparatus and by the
precipitation method at elght points in the city of Odessa. The largest
content of microorganisms was ooserved at points Nos. 1, 3, 5, and o.

In winter the quantity of microbes in 1 mj of air was consliderably
lower than in summer. During rainfall or snowfall the number of
colonles was two, three, or even four times less than the standard
quantities in dry weather,

Attention is drawn to the fact that 784 strains of representatives
of the 1ntestinal group of bacterla were 1lsolated; of them 7 were
Flexner's dysentery bacllla, 1 was a iewcastle dysentery bacillus,

1 was a Boyd-Novogrodsky dysentery baclllus and 2 were Morgan's
bacilli. Of the 524 isolated strains of intestinal bacilll, 24 were
agglutinated witn 0O-coli-serums, 17 of them with Flexner's serum.
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ARSTRACT (UNCL, O) AUTHORS SUMMARY OF REPORT.™\During the years 1956 to
3960 the city bacteriological laburatory of Odessa conductcd
systematic bactericlogical investigations of atmospheric air,

Alr samples were taken by means of a Krotov apparatus and by the
precipitation method at eight points in the city or Odessa, The
largest content of microorganisms were observed at points Nos, 1,
3, 5, and 6, In winter the quantity of microbes in 1 m super 3
of air was considerably lower than in summer, During rainfall or
snowfall the number of colonles was two, three, or even four times
less than the standard quantities in dry weather, Attention 1s
drawn to the fact that 784 strains of representatives of the
intestinal group of bacteria were isclated; of them 7 were IMexner's
dysentery bacllla, 1 was & Newcastle dysentery bacillus, 1 was a
Boyd NovoErodsky dysentery bacillus and 2 were Morgan's baclillil,
Of the 524 isolated strains of intestinal bacilli, 24 were agglu
tinated with O coli serums, 17 of them with Flexner's serum, :
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